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Susumu Ariki viewpoint first appeared in work of Lascoux, Leclerc and Thibon. This Fock space description looks quite different from the Kazhdan-Lusztig combinatorics, since it hides affine Kazhdan-Lusztig polynomials behind the scene. Inspired by this description, Goodman and Wenzl have found a faster algorithm to compute these polynomials. Leclerc and Thibon are key players in the study of this type A case. I also would like to mention Schiffman and Vasserot's work here, since it makes the relation of canonical bases between modified quantum algebras and quantized Schur algebras very clear.
I will refer to work of Geck, Hiss, and Malle a little if time allows, since we can expect future development in this direction. It is relevant to Hecke algebras of type B. Finally, I will end the lectures with Broué's famous dream.
Detailed references can be found at the end of these lectures. The first three are for overview, and the rest are selected references for the lectures.
[i-] implies a reference for the i th lecture.
Lecture One

Definitions
Let k be a field (or an integral domain in general). We define cyclotomic Hecke algebras of type G(m, 1, n) as follows. 
The elements 
Remark 2.3 Let ζ m be a primitive m th root of unity. If we specialize
is the group of n × n permutation matrices whose non zero entries are allowed to be m th roots of unity. Under this specialization, L i corresponds to the diagonal matrix whose i th diagonal entry is ζ m and whose remaining diagonal entries are 1. We would like to stress two major differences between the group algebra and the deformed algebra
(2) If we consider the subalgebra generated by Murphy elements, its dimension is not m n in general. Further, the dimension depends on parameters
Nevertheless, we have the following Lemma. a w is defined by a i1 · · · a i l for a reduced word s i1 · · · s i l of w. It is known that a w does not depend on the choice of the reduced word.
(How to prove) We consider H n over an integral domain R, and show that
n a w is a two sided ideal. Then we have that these elements generate H n as an R-module. To show that they are linearly independent, it is enough to take R = Z[q,
In this generic parameter case, we embed the algebra into H n /Q(q, v 1 , . . . , v m ). Then we can construct enough simple modules to evaluate the dimension.
An important property of H n is the following. Susumu Ariki (How to prove) Since H n is deformation of the group algebra of G(m, 1, n), we can define a length function l(w) and a w for a reduced word of w. Unlike the Coxeter group case, a w does depend on the choice of the reduced word. Nevertheless, the trace function
gives the bilinear form with the desired properties.
Remark 2.6 We have defined deformation algebras for (not all but most of ) other types of irreducible complex reflection groups by generators and relations. (G(m, p, n): the author, other exceptional groups: Broué and Malle.) The most natural definition of cyclotomic Hecke algebras is given by Broué, Malle and Rouquir. It coincides with the previous definition in most cases.
Let A be the hyperplane arrangement defined by complex reflections of W . For each C ∈ A/W , we can associate the order e C of the cyclic group which fix a hyperplane in C. Primitive idempotents of this cyclic group are denoted by j (H) (0 ≤ j < e C ). We set M = C n \ ∪ H∈A H. 
Representations
If all modules are projective modules, we say that H n is a semi-simple algebra, and call these representations ordinary representations. 
These represenations are called semi-normal form representations. Hence we have complete understanding of ordinary representations. If H n is not semi-simple, representations are called modular representations. A basic tool to get information for modular representations from ordinary ones is "reduction" procedure. In the second lecture, we also consider the decomposition map between Grothendieck groups of KGL(n, q)−mod and kGL(n, q)−mod. In the case of cyclotomic Hecke algebras, we have the following result.
Definition 2.10 Let (K, R, k) be a modular system. Namely, R is a discrete valuation ring, K is the field of fractions, and k is the residue field. For an H n /K-module V , we take an H n /R-lattice V R and set V = V R ⊗ k. It is known that V does depend on the choice of V R , but the composition factors do not depend on the choice of V R . The map between Grothendieck groups of finite dimentional modules given by
Theorem 2.12 (Graham-Lehrer) H n is a cellular algebra. In particular, the decomposition maps are surjective.
The notion of cellularity is introduced by Graham and Lehrer. It has some resemblance to the definition of quasi hereditary algebras. This is further pursued by König and Changchang Xi.
In this lecture, we follow Dipper, James and Mathas' construction of Specht modules. We first fix notation.
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. . , µ (1) ) be two m-tuples of Young diagrams. We say λ dominates µ and write λ µ if
for all k, l. This partial order is called dominance order.
For a = (a k ), we denote by S a the set of permutations which preserve
Let t λ be the canonical tableau. It is the standard tableau on which 1, . . . , n are filled in by the following rule; 1, . . . , λ are written in the first row of λ (m−1) ; and so on. The row stabilizer of t λ is denoted by S λ . We set
Let t be a standard tableau of shape λ. If the location of i k ∈ {1, . . . , n} in t is the same as the location of 
(How to prove) We consider a setting for reduction procedure, and show that a lower bound and an upper bound for the number of simple modules coincide. To achieve the lower bound, we use the integral module structure of the direct sum of Grothendieck groups of proj−H n with respect to a Kac-Moody algebra action, which will be explained in the second lecture. The upper bound is achieved by cellularity.
Remark 2.24
The lower bound can be achieved by a different method. This is due to Vigneras.
Let F be a nonarchimedian local field and assume that the residue field has characteristic different from the characteristic of k. We assume that k is algebraically closed. We consider admissible k-representations of GL(n, F ). We take modular system (K, R, k) and consider reduction procedure. "There exists a finitely generated projective module P and a surjective homomorphism β : P → M such that Ker(β) is End kG (P )-stable."
Then the classification of simple kG-modules reduces to that of simple End kG (M )-modules. This simple fact is known as Dipper's lemma.
Lecture Two
Geometric theory
Let N be the set of n × n nilpotent matrices, F be the set of n-step complete flags in C n . We define the Steinberg variety as follows.
